Induction and activation of the p53 pathway: a role for the protein kinase CK2?
Protein kinase CK2 has many established in vitro substrates, but it is only within the past few years that we have begun to ascertain which of these are its real physiological targets, how their phosphorylation may contribute towards regulating normal cell physiology, and how phosphorylation of these proteins might influence the development of diseases such as cancer. One of the well-characterised in vitro substrates for CK2 is the tumour suppressor protein, p53. However, the physiological nature of this interaction has never been fully established. In the present article, we summarise a recent study from our laboratory showing that phosphorylation of p53 at Ser392, the sole site modified by CK2 in vitro, is regulated by a novel mechanism where the stoichiometry of phosphorylation is governed by the rate of turnover of the p53 protein. Such a model is entirely consistent with phosphorylation by a constitutively active protein kinase such as CK2. In contrast to this, while there is overwhelming evidence that CK2 phosphorylates p53 in vitro and is the only detectable Ser392 protein kinase in cell extracts, our data raise uncertainty as to whether this interaction truly reflects events underpinning Ser392 phosphorylation in vivo. We consider the possible role of CK2 in regulating the p53 response in a wider context and suggest key issues that should be addressed experimentally to provide a more cohesive picture of the relationship between this important protein kinase and a pivotal anti-cancer surveillance system in cells.